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DES FBTROLBS. m Pkvnoh corpckrftte body. 
of 5 rue KOdx^^-^ij^ PttrU 16 hxi. 
Prance, do hereby decUie «he ia^tSon, 
lor wUcb we my that ■ patflnt 
may be graotcd to us, end the 
mettiod by vidch it i» to be pctfonnect 
to be patttculatly deecHbed ift Snd by the 
following stateioeiit: — 

preieiit imreatSon U coocetntd with 
Axplorfttoty diilUag esid in tMUtkolar to the 

groteotioh ol a diiUed bole aetkBt cavitiK 
I and ingron of vater. 
Known tnetlKxis» in spite o( tiie pro ftreaa 
•diieved, an have the conunoB cbmao- 
tomtio of ptoteotinA the drilled Jiole ngnbut 
otrna^ in of the strata paued thzooftb by 
meBp» of tube* which are sent down ar the 

whirti ia costly, due both to the thue 
reijidred to plaee the nibea in poiitkm and 
the maiKltiMj wi ang InTcdyed aadto the ccat 
of the tubea used, h parttcolarly tionblo- 
MOB in tile eaae where driUhia methoda 
5^ y "^^^rittag JdM»thoi M em- 
ployed. b^oaoBD of a I0B8 of powar« dve to 
rubWng of the diiUlna tool dxiro abaft 
agolnit the walla of thebore bole. J$ added 
to the adiovc dtsadvantafie. Thb Xods of 
power may be oonsldenble beeatiie this 
shaft may be aa mueb aa aevenil mllBft In 
lenetk. Furthermore. w9iea the toolf reqidre 
^Jwigiag It ii neoeuary to ndsa the drive 
Ma^whicii comprim len^ of tod 
meww one into 1b» other, and tmscrew It 

QnamcfewingtfaocoUprioeof thktypeol 
procectloa* 

.*iB5JSJj^ of borecole MJlbig called 
fl«WrfIHa|r achlovei a net adva^ over 
rotary methodi beoaoae <be drive ihaft k 
v^aj^V «fl<Ocible anooured hoee Ibr the 
tool driving motor and the llexSbie hoM eaa 



J tiffiag platfoim isan be rednced hi aiae. 
Howofw thb method doea not dnenae whh 
2» ««d to £»feet the diObdliole lulag 
sieel titbea topceveat eavlag fin of tbe tttSSt 



Pu^hmuoxe, U ii eawntiol to ensure a 
perfeetaealnMuid the Oaodhle liooc so aa to 
avotd the eoiiiSdani|»le d«&8«rif an eruption 
ocoora* 

. -^^wdlog to one aspeot of the ptesent 
nventton theare Is ;»tyv)ded « me£ed ci 
mtcMcay drllHn^ cottprinaa ^tWng « 
hole aad mooldhig a tobfaig nSmd tta wall 
of Je drilled 

drtUhig 01 the hole, the tube p^toj 
oaYias In of the strata and ingrenof water! 

Aocording to another aspect of the 
preaeat hiventlon there Is provided a 

ddffing a hole by passing a diiflfig toA 
oomwaidty Ihiou^ Ihe eaxth» mouh&ut a 
tuArag atound the indl of tho drilled hSla 

Ji^ji^^r^/k Sft^ downward 
movement of the drUtt^g tool, to prevent 
^vfaig hi of the strata and ingrees oTwnter 
2S!3SS?J* J5Pf nwniber canted bi 

lAOTement between the eaqmndable member 
and the tabii^ and a force U exerted be- 

to progcesa downwanUy. 

ITuia, on die avfiice, instead of havisA a 
Imp stock of pipes whncyt availably iSIoh 
^ P»* to the other as dr^ 

^Sm^\ ^Jli^'^JF 



suppofted fanmadutely after dittM« » 
Jiie portfon of tot^w In the piocm of 

55?!?fP% ^ • «le«ve which I. mooUod 

fccdvely proteotod dndng Ita monldS 
process beoausa It !a enon^ to easting 

22 rfSSi?"*'",^? ? tool hoSS 

sre effectively eealed for the tnbiiig fbnoer 
tohe protected h^m the atratelSriiT^ 
result, all water hkgtess. * 
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swki the driifitig depth thus emtrliig mn 
inkMitlon prMHure for ilie rnfan at fonncrs 
15 Bitd 16 which to 30 bars Ugber than that at 
the bottom. Flexible hofec* 33 aod 34 are 
S henied thus onsailng that the vlacodl^ ot the 
material b not lowttred« A ral^e 37 enables 
the bitrodueaon of hardener lato a ftatie 
mixer 38 to be tUsyp^ Thk aUovs static 
nOxer 38 to be draLoed ai haidenor. In the 
10 event of a tezDOorary stop ia drUll»|» before 
valve 39» vhicn comroU the feed of re£« to 
fak)ectioii zones 19 or ^0. according to 
wiethor tul)faig 8 or ileere 6 is befaic msde. 
1i dosed* It win be understood thmt two 
tS assemblies exist sUIbt to that thown In 
Figure 6, one for the sleeve 6, the other tor 
the tubing 8. ^ ^ 

Thus K wm be ondersiood diet chrouits 5 
•nd 7, ilhistrated in ngure 1, each cocnpHse 
10 two ohaaiieLi, one tor me reshi and the other 
(or fhe hardener, the obwmet for the latter 
being provided whh a valve sneb as 97 
located OA tiM inlet tide ol a ttatie nhnr 
sndi aa 38. Ulcewise, valves sudi as 39 
25 control the How of each of the redna sod 
tbey are located one in rVwTinrl 7 near Ib- 
jecdon 8;ane 19 and the other Id ehannet S 
near injection ntne 

Tbe advancement of ditDhig and the 
30 fomtx^ of tuUng B and Its ileeve £ are 
caiviea out as Uluatrated diManunadcaDv 
InFfgms^ toS«XnnBai«3.sbewall and 
12 are tthistnted deflated and Inflated 
respeolWely. Sleeve It is Csst whh body 10 
35 axui descends with bo^ 10 as a resnlt of oil 
pressure, in the inweni cbettH exerted 
on pisfira 40, bst iHth body wtder the 
Doalrol of eontral unit 9 (Pigwe 8). (XX 
enforlng the top paxi of evmider 42 via 
40 oiravit41 puahea the olston down, sleeve 12 
remaixUng firmly appHod against tnbfaig 8 by 

F^viottainftatinn of tfie sleeve. Thus, as tool 
TuogrcBses downwards, body 10 descendi 
retatire to aleeve IZ Foimers 15 and 16 fast 
4^ with body 10 aUo descend and. dudn^ this 
movement, a certain amount of lenn is 
cartruded in some 20 to foim sietfvs 6» the 
redn gradually polymeddog fit fhe regiom 
of the heating element 18. ^riiereas reUn 
50 extraded tn zone 19. the flow of which is 
diGEerent from ^ rem tssed in the maldng 
ol sleeve 6. polymerises near heathig 
element 17 to form tobing 8. It U ol course 
understood fi£at tlie onantities infected sre 
55 in nropordon to the downcwaxd progresi of 
tlie tool and the thickness of the respectiTe 
sleeve or tubing. Por example, the ileeve 6 
nmf be about 10 ram Chick and die tubing 8 
about SO mm thick. The contra] unit 9 
60 conttols the supply of reskis. 

The tool DcmfinuQS to advanoe domiwacdt 
untn piston 40 reacliea the bottom of 
cylinder 42. Figure 4. This leads to the 
imtnedlate faifl^on of sleeve 11, Figure 5i 
65 whioh holds the body 10 wliile sleeve 12 ia 



deflated to enable It to teko up a lower 
position as the result of in]eotioii of oil Into 
die^irt €si cylinder 42 looated below piston 
40. The automadc Inflation of ileeve 11 may 
be ensured by an cl«ctileal Imjpulse from an 70 
end ol stroke stop 58» the mimilse beliig 
transmitted by wise 61 to oontrol ludt 9, 
Rgure 8. As soletndid flap vatve oonlrol 
ciicuitB which control hydrvulic lecd to tlie 
hydrauKe cireidts are wMl known, details of 75 
the vvrious drouits ensuring jnfl B ti f m and 
deflation of the sleevea have not been 
Ulustraled. Thus, during a ecrtod of time 
wUch may be very short, ilerve 12 moves 
down to a lover level BO thai when the ti^ of 80 
cylinder 42 hi ctoae to pistoe 40, all that to 
neoeesary toto apply oUtmder weiRife once 
ftgaUi inside sUwwa 12 and release the 
pressure inside ileeve 11 to return to the 
toitial condidoas lUostratcd in Figure 3. For 85 
thto pttfpoie an eod of stroke atop 59 msy be 
used Which aends m rsleaihig tmpube by 
wire 60 to control unit 9(Plfiurea 1 asd 8). In 
F^ure 8, then, art found tibe oil dreuh 23, 
resinsvipplyoirGidt5 aixl7 and mud idrcuit 90 
4 compnkng a denm rilmiwiel 4a and an up 
ehaanol 4b m km Z, Flgore 7. 

A Ugh pressure pump 45 snppiles flie oti 
necessary to in0ale formers 15, 16] thield 22 
and sleeves 11 and 12. A Cisl circuit 43 leads 95 
to controls CIS, C16 end C22 for fatfhdbig 
fosmeri 15. 16 eiul sUeld 33, In the same 
a ieo<^ drcqlt 44 leads to oontroii Cll 

C12eor ileeves 11 and t2» The assembly 

of cir6uUs48,49 andSOoosttoIUnBGOnitolii 100 
OS, C16, and C22, and eixeuiU 46 and 47 
oontrolling eontfols Cil and C12 sre placed 
under the control of the gonersl control 51 
for advancing or stopping the fozodng 
machine and m coneequenoe piston 40, the ICS 
movement oi which depends on die oQ fed 
via ^culC 41* Orouit 41, serving channels 
C42o and C42fr eontroOBd 1^ control 
cfaanuA62 and 63 from me general control 
51. ensblce, via channel C42a, the driU to 110 
advanpo downwavda and the sleeve 6 end 
tttUng 8 forming ma^ifate to deseend 
simultaneously, and enables. chsnnel 
C4Zfr« cylinder 42 to descend after de flatio n 
of sleeve i2» Wtree 61 end 60 transmit ^ 115 
impulses sent out by the end of stroke stopa 
58 and 59 to the general control 51 in order 
to control the anmmatlo setting in motibm of 
the inJIatfaig end deflating opentlons for 
ileeves 11 and 12 via control ehannsli 46 120 
and 47. The mud ^reult 4 to also jgaced 
under the control of coairols CP end 
CO for three valves B. C (Flgore 7), tiiese 
cotttroto bdas placed endcr tin e control of 
ooettol utdtSl by ehmihelB 64» 65 ead 66. 125 
VUives B atid F mty be dosed in ttie event of 
die forming maehlne being stewed or dUfc 
so detectiim of a hish pressure zone by 
deteolor 53 coufded to control imit 51 by 
CSX In this iUustratiao. the eroe indudhig 130 
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the tube maUng maAhiaB, and fbe Infktable 
sleeves, has been iiMliQated hy the letter Z. 
Tbe mouidin^ zone hai been iacOoated bv 
tU« letter As Iv as the mud clcctiU is 

pwibl© hos© 3 and returned by ohnDdel 4^ 
i&UD^rteetlittA. Supply i»cuhi5«nd7 
for redna atid hardanecs m ptaeed under 
ttje coatrxd ol cantroli C35, cSTwid C'35, 
JO n wea as oootrols C37 and C'37 
epntroUIng vftlvm 37 for the hardeiier 
cbc vitt md C 39 and C '3 9 controlQii« TalTtts 
39 for Oke redm sapply. A ^unel 54 
r^^JfSIf «««^«nlt 51 to coatn^ C35 to 
C 36 th w bnngtns the redn flow under s 
control ^aXxye tA the speed of luLvascse by 

thU flow to be bcougbt uadeTm' 
eonh^^ rriatlv. to the wcis«r adttfai. «t 
the bottom of the dzfl&a£ trmnoalttod fyv 

Sressm ttftsor 53 by 
oDtrol unit 51 Is operated consMnAS 
frooi tlu sttrfisoe by fisye T. --^i— 

Lb addWlM to Aeie etMfioIs, m dotted Bus 
C 53 becu Uhist»ted to ihov % spedil 

«ottn*cfli» 55« <mables the tlov of reths to 

lL2£il^*l*^'~" 15 and 16 to bo 
i!SS? *^ «e«n» of comteotloii 56 for 
wwtioBaf the dosote ol (be sud drouftt 

5^r2 ^ "^.^ «^ «»«»^ 

$7 for QontralHng the hillstioii of sleeves 11 
«ad 12, with tKo obfeec of lockfaio tho 
mad imioeedlflirto InnStmeSnuM 

As these variotts drctiitt can be of say 
iorm and as tbey are not part of the 
iwnfloa ^nsoter as the appKcatlQn of the 
unlU, which ORB be db^S^ £coto trSe 
MurccB. U ccmceniod, .it has net be«i 
domed necosary to fihuttate la detail 
oMh ooatfoU whose atructore inay take any 
tenn. The ooatxol of tetln flow &nUs si^ 
*P nrte of Inerease of 10%. Thus, 
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ovmi if tlw bore hole passes fhtoush sa 
undergnmad cavam wUeh aiay bew^eS 

tuHiv flitehwHi ci fat ffio rasiciit of the 
emym. Asain It wlU be aotod aial aiaiou^ 
such oawM afe nroaHylillod with water?? 
is ahvays poiAIe to make the sleova 
^Ml^f^:^^:^'^^^^ .eiectidS 
u J!5?-^£?fc?T" As the tufiing 

n diiUbg aniit bo l&tannqited, Ois new of 

A 



the bottom of Oio drtllUig. Thus tb^ 
iBlraoUble tool X dudag lt» dcoceot S 

wmcw Its head griidaany downwaidj ii ihe 
^g and cuts ajwUl hi a truncated shape 
mm iheetiiifi up wtth tha protecting sleoi.. 
iTtti troacated: ihape catting may alta^ 
wahwOy be caajed oat by aboriag sleeve. 

^Sm^a^^ ^^g^ J^P fcy of the 

J5?S ^ ffwro at th« botlDtn 

m»2ine In the convetitioBal wftr. When 
imer 15 reaohea the poAnt where the 
JtoMW portion cowi&aicc^ resin is 
mjectodwUhont hardener thus forcing out 
nio mud, then fiie contsoli am aat far iho 
feed of hardener and redo. While the 
ttBohlne is dBSoendbig and as soon iu 
16 reeS^^boXa^nd^thJ 
tnmoatad oone, the contrala ara set for 

SSSiSU?** ^ betweeo the eailler 

tuUng and a new section of tuWng, the end 
olthe »e w sIecY« boln| hdd between t«o 
tnmcated layers of tubing resbi. Thus tfao 
«i«lune conatnicted enables a pifc^ 
tobing joiat to be nuule after Snta- 



^^^^-^^^i the tbeimohardcidnE 

mmton al tubing. Thus the invention cor 
oompaaee ^ case of foiminfl a tabtes 8 
wtlhottt AaUof a sleeve 6. 
1« a^^ion to the abovje^eaQoned 

MOi damHanaous lomibB: of lufaltis con- 
tittuously. ^ stogpiog ao^fiie ratutbg of 



the dk>wnward a^snca, the machlneoto 
•lio be used to make the intaraal rieev^ 
2L^? tt fDled with wSr^^l^f 
vm fnteraal sleeving of « punctnredor 
completely oxldisedtttbe. »~™*™^ ^ 
the cpntrois to advancdng (ho 
tttj wawwaris by raeuis q| sloeves ft. 12 
ttBd cyflnder 42. can bo tv^vned to xatmis 
tho aMomhIy to a iMrad deftthT m fS 

ptoeets 
to the 



Mjn^e whe« res^utteg the tvl 

flio object of eonu ' 
piMomly loaned pctttloo. 

WHAT WB CLAIM IS>— 

tuWng aroumf the wan cf the driOed l£le 
«ijultenooujly ci the hSe^SS 

^^*P«7»thig OThie In^ the strata «uS 

of exploratory dHDHna 

^0 a hole by paschia a 

^ downwardly thibngh tho SJth. 
A tubing around the wait of the 
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ariUed hole sUaultauooaBly wiUi the 

f^*?L*^ drilling tool k ttxpandM 
telttmlly ng^t the moolded tn^ ^wto 
ptevTOt »i*iKo movement butwMm (he 

oflw the ddlHttg tool to lODsren dnwiw 

iBjIwW .ridcH b kMMd after 

prior to BooldiDg of the WWng. * 
7, A nettiod epcai^faig to 6, la 

». A nwChaif mooot^lng to oklin 8. Ja 
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^SSL2S;i iLSSJ^'" «>*^SrS»r 

•admonnted bdow tiie auppoTtl^ body ■ 
•onuiar aiceTO 'wMl remset to uUI body. • 

-le^ftSS 

tojechon «mis mi Hf lower end. eS TfeS 

< A A ^«*>»<1«« Jicethig meeni. 
r?^?- 1^.^.^* JwMr facliidee co^^ 
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in tbe bottom of a bole 
iUed and for cckn&ndng t)3« 
moukling matet LaL 

22. A nadiliia Mcndfas to rf«>lm 21 
wheo dependent on elalm 1^ In wfildi lald 
control means Is edtpted to act on receplxon 
of an ImpttlM ftom mo preoi»a oanaor suoli 
that, when tlic protfinn senaed by the sensor 
ezeeeds a preiiielfl y Mti^t^A ^lalnog said contfol 
means cmisei tbe dflllv»9 of and to tile drill 
tool and to slop, both the iteem to biilata. 
the or eaohlatdener deOvery valve to oloao, 
tbe or each dettvery valve tot tbe mouldl^ 
roatexlal to close at the outlet Stom tbe or 
each static inim once the mixer has been 
diafated of hardener, the awHddng eCf ol the 
or tftchhefttfaig element oiicultnnd e halt to 
die macfainen» piogres domwaida. 
23» A BiachmD eoconfinn to anr of * 
20 20 to 22. hi wliieh aaldeontrol mea 



chidee means for automatically aetttag in 
motion the inflallon <rf the ftm siSc^ 
defiation of tbe seccmd sleeve an^ its 
deaoent under fhe contrcd of a flrtt end of 
strohe atop in said hvdraulic jaolu a second 25 
end of stroke stop bdng connected to means 
for jetHog in motion biSaiion o€ die second 
sleeve, deflation of Che flrtt sleeve and the 
filting of tbe other anahlav chamber tn satd 
hydmuJIc Jaelu 30 

24. A method of exploratory drilling 
4tibataotiaI]j as liendn described. 

A machliLe tor explotntory drilUng 
snbstnntiany as herein desecibed ^vi£ 
vefesenee to the aooampaaiylng drtkwing*. 35 

A.A.raORNTON&CO*. 
Noitbnmberlgnd House, 
309—^06 Bl^l^njom, 
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